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1 .O INTRODUCTION 

The Washington Department of Fisheries assumed rcsponr;ibility for 
the Smelt Monitoring Program at YcNary Dam in 1990. This work was 
continued in 1991 and this report summarizes the 1991 McNary 
smolt monitoring season. 

The first 1991 fingerling sample was processed at 0700 hours on 
March 26. The 1991 smo1t monitoring season was unique in that 
the monitoring period was extended concurrent with a WDF fallback 
research project which was conducted at the McNary juvenile fish 
facility. This project required that the submcrsiblc traveling 
screens remain ins talled after November 1 when they would 
normally be removed for maintenance and that the McNary bypass 
and colleclicn system remain operational through 0700 hours on 
December 16. The final 24 hour sample for the 1991 sno1t 
monitoring season was processed at 0700 hours on December 16 and 
a final separator clean-out followed immediately thereafter. 

Overall, a total of 560,559 juvenile salmonids were anesthetized 
and individually counted and examined for brands and scale loss 
by the YcNary Smolt Monitoring crew in 1991. 

2.0 MODIFICATIONS 

2.1 Over-anesthetization of Sample Fish 

Proper anesthetization of juvenile salmonids is a difficult task. 
The anesthetic concentration and the length of time that juvenile 
fish are left in snesthe tic must be adjuslcd throughout the 
sampling season in response to changes in spc:cics c-omposition, 
smolt condition, and water temperature. A fine line oflcn divides 
the under - and over-anesthetization of fish and there are 
problems which result from either condi t ion. Fish lhat are 
under-anesthetized are difficult to handle and this reduces the 
ability of fish handlers to detect freeze brands which is a 
primary function of the program. Fish lhat are difficult to 
handle are also difficult to properly mark. Over-anesthetized 
fish simply die. 

In 1990 concern was expressed that sample fish had been over- 
anesthetized on several occasious during the spring by 
inexperienced SMP personnel operating the pre-anesthetic system. 
To evaluate this, 1990 raceway 1 tailscrcen mortality counts were 
entered on a Lotus 123 spreadsheet and summarized to provide an 
index of the post-handling mortality rate (Wagner, 1990). As this 
had not been summarized in past years, data from the 1987 through 
1989 seasons was similarly treated and a raceway 1 mortality 
index database was created. This database was continued in 1991 
(Table 1). The 1991 raceway 1 mortality index was slightly 
higher than that recorded in 1990 and similar to the index rates 
calculated for 1989 and 1988. 
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.I bypass contr61 tank mortality database was also begun in 1991. 
Unlike t ht: raceway 1 mortality indos, the control tank mortality 
counts are not based upon tailscreen recoveries only but are, at 
least in theory, conp1et c post h;lndling mortality counts of 
sample fish which are dcsignatcd for byp;Lss. Control 1 ank 
mortality averaged 0.90% in 1991 (Table 1). 

Addi t tonal steps were 1 aken in 1991 to minimize post handling 
mortality. These Included: 

A) A second anesthesiologist was h i r C! d during the spring peak 
ou tmigrat ion period. This position was created to provide relief 
and assistance for the primary anesthesiologist. 

6) A veteran fish handler was required to document daily smol t 
condi t ion related to anesthetization and to immediately notify 
the anesthesiologist and/or the sbfr hIi~l0gl.c.t 5 if deteriorated 
smelt condition was observed during the counting process. 

C) An additional fish handler was hired during the spring 
ou lmigra t ion peak. This was done to rcducti: the processing time 
and the length of time that fish were held in the re--circulating 
ants tlietic sys tern. 

Problems Related To Anesthetization 

On May IS, control tank mortality rose to 8.788 which was by far 
the highe s t rate recorded for the sea.son and was considerably 
higher I ban cithcr the system (0.2%) or sample tank (1.5%) 
mortality rates calculated on that day. Over-anesthetization is 
one pas:; ible explant tion fol this mortality increase although 
the seniclr fish handler rated fish quality due to anesthetization 
as good and the raceway 1 mortality index was only O.OS% on May 
1s. The problem could nc: t br at tribute3 to tile FPC travel time 
mrrrlttng program as fish were not marked CJII May 1 S. The density at 
which fish were held in t.he control tank was alsio not excessive. 
Jt was noted that the general quality of the sample fish was very 
p 0 0 r . It. is likely that 0 I1 e il f the Pour bypass groups 
(sU~Jycarlhg chinook, yearling chinook, cvho, sockeye) entered 
the sampling system in poor condition and the additional stress 
resulting from the anesthetizalion and handling process resulted 
iI> the high mortality. This apparently was not the case for 
stcelheatl which were transferred to and held in raceway 1 and had 
a very low rate of mortality. 

During the final two days 
program (see 3.2) a total of 

of the subyearling chinook BarkIng 

failed to revive after 
128 saolts -(two full dip nets) 

pre-anesthetization in 
facility water. This 

the 70 degree 
was a frustrating situation as fish from 

each segment of the sample did not show the same anesthetic 
t oler ante (i.e., at the same concentration of anesthetic several 
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dipnets - of fish would be handled and marked wi thlJU t incident 
followed by a dipnet of fish which failed to revive). To 
eliminate this, both t hf= re-circulating anesthetic and pre- 
anesthetic concentrations were rcduccd. This effc::tively 
minimized mortality but the sample fish also revived quickly in 
the sample trough and were very difficult to examine and mark. 

2.2 Full Sample Descaling 

Prior to 1990, all descaling rates used to index the condilion of 
the daily fingerling collection at McNary Dam were based upon 50 
to 200 fish sub -samples which wc’rc recorded daily by a11 FTOT 
biologist. This dala was disseminated t6 tribal, state and 
federal agencies and to the FPC. In July and Augusl of 1990, the 
SMP crew was instructed to COUII~ the number of descalcd fish from 
each entire daily sample. The “f Ill1 samylc” descaling rat c 
generated from this allowed bettor delcction of daily changes in 
smolt condition and the cxt ra counting did not significantly 
incrcasc the time required to process the fish. 

In 1991, tabulators and brackets were installed at each counting 
s!.ation on the sampling 1 rough so that full sample dcscaling 
counts could be obtained throughout tlle Sc’;LSO!l. Full sample 
descaling rates were reported daily to the FPC during 1991 and 
are summarized for the Seaton in Table 2. 

3.0 RESEARCH 

3.1 FPC Travel Time 

In 1991 the Fish P9ssagc: cent Gl’ funded a private contractor to 
freeze brand yearling chinook and s t eelhead for trdvel lime 
evaluation to John Day Dam. .I total of 32,24S yearling chinook 
were branded and bypassed (Table 3). Overall, 7.?.5% of the 
yearling chinook w hiC1J Were hand1 ed fo1 this program were 
markable. Yearling chinoirk were unmarkable RIO:; t often due to 
scale loss. 

A total of 21,414 s t celhcad were also branded and bypassed for 
I I-avcl lime evaluation (Table 4). This was 77.3% of the total 
number handled for this program. Steelhead were most often 
unmarltablt: because they had been previously branded. 

3 -2 USFWS Early Life History 

The United States Fish and Wildlife Scrvlce contracted the 
Weshlngt 6n Department of Fisheries to freeze brand, coded wire 
tag, and adipose clip subyearllng chinook for early life history 
evaluation. A total of 105,OS8 zero age chinook were marked and 
bypassed for this program (Table 5). AI: addit ional 3,000 were 
held for delayed mortality evaluation and transported. 
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The ma ricing Wits CoIlduct cd from June 20 through August 3 and was 
:j!‘lit into three 36,000 fish replicates. The first, second, and 
third r cplica t c s ap!Jroxima t cd t !lC early, middle, and late 
segment :, of thl: outmigralion respectively (Figure 1). 

The June 23 release group which is listed in TaSlt? 5 as leaving 
been branded RA2K3 was actually branded LAZK3 similar to llle 
July 2G release group. Tlii 3 error was detected tl1rOUgl~ 
subsequent recovery at John Day Dam of Lh2K3 brands prior tu the 
July 26 r&ease. A unique ext ei-nal marli is required for each 
release group to determine the relationship between travel time 
and flow. In this case the two similarly branded release groups 
can be distinguished due tu the 25 days between the two rclcases 
(i.e., most of t!:c first rclcasc should llavc been rccuvercd at 
John Day Dam prior lo t1ic second release). lluwek t’r, this is a 
potentially serious error wliich can hopelessly confound travel 
time estimates. A strict cross-chock format must be implemented 
to prevent this in the future. The format used this year at 
UcNary was: 

1) At tllc start of the day, the marking pots were labeled with 
the brand type, location, and rotation. 

2) At the conclusion of the day, a daily marking record form was 
completed which included Lhe brand type, location, and rotation 
as indica led on 1 he label. 

3) A label from one of the two marking pots was t!icn removed and 
altached to a garbage can cvnt aining 50 to 100 fish which were 
held fur 4S hour delayed mortalily and tag loss evalualion. 

4) Two days lat*:r lhe fisli would be removed and examined f oi 
mor tallty and Lag loss. This information would tlicn be logged 
along wilh the brand type, location, and rotation as indicated on 
the attaclied label. 

Under lliis format it is difficult lo set how the June 28 release 
group could leave been marked on the wrong side. Both the daily 
marlring record form and the delayed mortalily and tag loss log 
list the June 2s release as RA2KS. There are only two possible 
ways this error could have occurred: case 1 - the brand location 
was twice incorrectly transcribed, or case 2 - two experienced 
fish branders ignored the brand label which was placed 
immediately in front of them and branded 5,092 fish on 
side. 

the wrong 
Bolh cases are unlikely, however one or the other did 

apparently occur tliis past season. 

3.3 USFWS Smoltiflcation and Travel Time 

This year the USFWS s acrif Iced 756 yearling chinook, 621 
subyearling chinook, 701 hatchery s t eelhead, and 127 wild 
steelhead to measure physiological indices of smoltificatlon. 
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These fish were yrovidcd by tile McNary SMP. 

3.4 WDF Wild Subyearling Chinook Marliing 

Objectives 

III June, wild subyearlini; cllinook were captured a! the Hanford 
Reach and freeze br;lnded or PIT tagged for the 1cNary Smolt 
Moni loring Program. Thi.; pi10 t study had two objectives: 1) 
supplement the USFWS Smoltificalion and Travel Time physiological 
sampling with wild subyearling chinook w!~ic!~ could be identified 
upon recovery al McNary Dam (freeze brands), and 2) index the 
nr*riv;~l I iming of wild subyearJing chinoolc to McNary Dam (frcc*;.e 
brands, FIT tags). 

Methods 

T!IC field work was pcrformcd in conjunction with a WDF Pacific 
Salmon Treaty CWT marking program and was a cooperative effort. 
The WDT; Battle Ground Offic;* personnel were assisted by a USFWS 
VCJlUIiteer and captured the fish with :;lick seines and bcacll 
seines. The Yakima Indian Nation and Co:;fcdera tc:d Tribes of 
L’ma tilla also assisted in capturing fish. The WDF Tumwater CWT 
marliing trailer crew perforated Llll freeze branding. The NYFS 
provided the FIT tagging equipment and the FIT tag technical 
expcrtisc. The YcNary WDF SMP personnel assist cd in t11c 
capluring of fish and were trained to. FIT lag. USrWS per.-;onnel 
s;~crific:t*d wild fislr at the marking site to medsure 
physic,lugical parameters. 

Thr: capturing crew used jet boats to access the shallow areas of 
111~ Ililllford Reach where wild zero age upriver bright fall chinook 
Wt!l’C scjncd. The captured fislr w cre held in garbage cans and 
thrn lransfcrrcd to the tagging site (ferry landing) where a WDF 
CWT marking trailer was loca t cd. At the ferry landing lhe fish 
were either sorted and marked immedia t cly or held for a brief 
time in net !>ens until tllcy could be sorted arid marked. Fish that 
were designated to be marked for the Smolt Monitoring Program 
were hand sorted by tllc WDI: CWT marking tr-ailer crew. 0111s fish 
5 5mm or grcalcr in fork length wcrc to be !YT tagged or freeze 
branded. ,411 fish were rclcascd on the same day tllat they were 
marked irxcep t for those fish which were held for delayed 
mart alit y evaluation. The: Pries1 Rapids llalchery release of zero 
ape clrinook had tv be delayed until the conclusion of this 
progrilm so that only wild fish would bc captured and marked. 

The general PIT tagging plan was to tag and release a total of 
2,000 fisll in I to 2 days and then recover a portion of these 
fish at YcNary Dam. The NMFS provided the PIT tagging equipment, 
a paneled truck, and a biologist trained in the application of 
FIT tags to assist in tile f icld work. The truck containing the 
equipment was par!;ed lmnediat ely next to the WDP CWT trailer at 
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the ferry landing. Fish were brought by boat lo the !rsilei 
where they were sorted and then transferred to the t rI’J- . . . ..- T!I c 
f 0 1.1; 1 *?ng t 11 0 r end1 fish was recorded as the fish wcrc t.l&ged. 
The FiT tagged fish were then held in a freshwater t 1’6ugh 31c:lng 
with fi::3 from the CWT marking program. At the end of the day all 
marlirtl fish were trar:sferccJ by boat st-veral miles I~~.WII.S t re;lffi 
from the ferry landin,: Clilt! released. At the recovery site 
(McNary Dam), the tagged fish were passive13 interrogated as they 
exit cd the separst Cl)‘. The arrival timing of these fish was 
de! ermincd by couu t ing ! hc number of detections per G=iy. 

Th t- gcncra! fi’r~czc branding plan was to mcrlr nnd A*~~E.:~Lv ; total 
of 10,000 fish ii1 1,259 fish per day groups fliI’ Sl:l;:;~cJUcllt 

r i’ k: 0 v e r y ;I t #cNai*S; Dnm. Each group was to bc given a unique 
hr and. The freeze branding was conducted inside the CWT marking 
trailer. The fish YCI*C Sorted, branded, and held with fish from 
the CWT marking program and then released. Al Lhe rrcuvcl-ry site, 
a sample of the freeze branded fish w t’ I’ (5 individually 
anesthetized and examined by the McKary SMP and then sacrificed 
by USFWS biologists Lo measure physiological indices of 
smoltification. Fork lengths were also recorded for each branded 
fish that was ~aruplr~l. Tlr c arrival timing of these fish was 
determined from daily collection estimates whic!l are equal to the 
number of branded fish s :tNpled per day divided by the daily 
sampling rate. 

The inforna!ion col:t.cled at release and recovery lit,* the two 
types of marks 

Release Dal a 

PIT Tags 

is summarized below: 

- individual tag number 
- number of fish released 
- individual fish length 

Freeze Grands 

Recovery Data 

PIT Tags 

Freeze Rrands 

- brand character, 16cation, aud rotatirin by daily 
mhrk group 

- number of fish released 

-- individual tag number 
- exact time of recovery 

- hand count of all branded fish sampled within 
each 24 hour sampling period. 

- length of each branded fish 

Recovery Estimates 

PIT Tags - exact count of all detections 
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Frt.czc Drands sample. count cxpandcd by Ihc daily ;ja~pling rate 

The z 4 h Cl II 1 .-;ami~ling period at RcNzry Dam run:. fram 0760 hours to 
0700 hours. Pcdi passage da! t-s and dailj- p3;SLlge indict-s are 
ba.sctl I?yon t11is 24 hour time period for both PIT tagged fish and 
r*‘t?t?%t. Ill*alld‘~d fish (i.e., a FIT t aggcd f ijh dell-cted al 0701 
!rours 011 July 12 would be included in l!rc daily collection 
eslimatc dat cd July 13). Daily passage indices were calculated 
for both types of marks. The p2.iSage i n 0 c >. iS the collection 
c-nun t (PIT tags) or collection estimat c (freeze brands) expanded 
by the I’roportion of the McNrzry proJcct discharge which was 
passed over the spillway. 

Results - PIT Tags 

.I total of 2,019 wild subyeal-lin~ chino,.,!, were PIT i.a~&ed on June 
6 and Jur:e 7 (Table 6). These fish randed from 51mm to SOmm and 
had a mean fork length of 62.3mm (Figurt. 2). Slighl ezror in the 
hand sorting process resulted in 1.3% of the PIT tagged fish 
having fork lengths less than the 55mm minimum criterion. Direct 
morlality due to the handling and tagging process was 2.7% (Table 
6). 011~. hundred fish from the June 6 releast- i;roup were held for 
21 hour delayed mortality cvalua tivn Lllid i-1:1eascd on June 7. 
Delayed mor I alit y for this group cqurrllc:! 3.07. !4fortalities wcrc 
generally the smaller fish (acan fork lcnglh -. 60.9mm). 

The first PIT tagged fish arrived al IcNary !?rkm at 04:14 hours on 
June 10 or 2.7 days after it was releiJt;ed. The passage indes 
peaked on July 13. The last PIT l:\g de: cclicb:: ;I c‘ c u r I- e d at OS:16 
h o u r -2. on August 2s (X1-S days after rcltrrse>. Only 15.2% of tltusc 
ladg:cd were Jelected at the YcNai*y u~llt~~l ion f;tciliCq (Tabte 6). 
An addi 1 ional -3 m)ry &.&.%a are cstimaleci t ti 114 \;c 1’3 s secl over the 
spillway. Generally, the fish that were lhc lar&esl at release 
were the first to arrive at the !blcNary cQllcction facility and 
the smaller fish were t11c last to arri\ 0 (Figure 3). The fish 
that ncre larger at k-c-lease wcrc also rccovcred at a slightly 
Grcatcr rate than were lhe smaller fish (mean length at release 
of recovered fish = 63.Smm). 

Result s - Freeze Brands 

Freeze branding began on June F1 and was concluded on June 13. 
An “arrow” brand character was used to mar-h the fish and a unique 
mark was used each day. Arrow brands were located on the left and 
right anterior of the fish only and all four brand rotations were 
used during the eight days of marking. A total of 10,190 fish - 
were branded (Table 7). Direct mortality due to the freeze 
branding was estimated at 1.6%. Two groups of 100 fish from the 
June 11 and June 13 release groups were held for 24 hour delayed 
mort alit y evaluation. Delayed mortality for these fish ranged 
from 2.0% to 8.0% and averaged 5.0%. The mortality rate may have 
been influenced by the capturing method and appeared to be higher 
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for* fish that w(:rt* cap,lurt-I! 5; ::~a;:c.I: :;c-int: ra! her t hari !JS s I i ;:I; 
seine (Jot IIptzr, WDI: pcr.-;o~::~! cummullic;: t icAn). 

A t(Jlid of s4 fr@-i-;tC !Jr’iMdt-d wild sub,:, earliilg chino& wc?ic 
.-;arupled st the juvc:ri!c- clJlil~c~tiv~1 fJl,ilita. The first recovery 
of a freetc branded fish W;LS on June 10. Daily pass;lg:e pcakcd on 
July 12 and the last recovery of a branded f i.-;h was on Deccmbcl 
1. Only s.s’;u, of ihc number of fiSI1 which were branded arc 
~slimatcd lo havr? pa:;.;c~: t!;;-ough thei bypass system (Table 7). An 
addit ional 0.7% arc c;tim,?lcd la !iclve passed uver the stlillway. 

Th (2 5 ize (J f the t i’3 11 tic cl fish at recovery ranged from ?Smm to 
192mm and avcfragcc! lo! .Zr.:m. T!Ia. fi,c.ll grt2w thr:.~Iyhou: :?I<: 
L c111 e c t i 0 n p 1: r i o C! and : hr 2 \ r-r:,ge f,JrI; length incrt::-::.~.ttI during 
CZach successivit month <*,f .::*:cplirlg (TC~uyc 4). 

The- recu\ery rate was hiyhc.~t fair fI-h with arrow br;inds in the 
first rotation and IOWCSi for fish w i 1 h arrow iii-;andc; in I IIC 

second rotation (Table 7). .Ipparen tly 5 eCUllo’ rotation brands 
were often mist akcn f cur br;411ds in the first rotation wllcn the 
fish were examined al the fscility. 

Discussion 

PIT Tags versus Freeze Brall?x 

The peak arrival time snc! pa.;s:c(;:. pa! tern weri. ximflar lot 
fish with 

v e r y 
the two diffcri-nt types of marks (Figure 5). Howe\-or, 

the branded fish wcrc recovered at ;I much lower rate than were 
t hc PIT t aggcd fish (Tables C and ?). This is most likely due to 
some branded fish being IBiSSSd the and 
examination process. 

du ring 
Generally, the 

s zapling 

Some brands were very light and 
brand quality was marginal. 

the 1,‘s” arrow character was a 
poor choice for this pr(Jgram as the this character did not 
always leave a distinct legible mark on the fish. 

Overall, the mart ality rate due to handling and 
fairly low for both groups of 

marking was 
fish although the freeze brander! 

fish did have a Ilight-:* mor151ity rate than 
(6.6% versus 4.1%). This could h;lvc 

the PIT tagged fish 
contributed to the overall 

lower recovery rate of the branded fish. 
small numbers of branded 

In add1 tion, relatively 
fish were sampled each day and used to 

estimate the daily collection totals. The use of such small daily 
sample sizes to extrapolate daily collect ion and passage index 
estimates could have resulted in an under estimate of the actual 
number of branded fish entering 
known how the placement 

the bypass system. It is not 
of a visible external mark on a small 

fish changes the susccptibili ty of that -fish to predation but 
this is one other factor which potentially could have lowered the 
recovery rate of the branded fish. 

. 

Prlest Rapids Hatchery Fish versus Wild Fish 

8 



The peak passage date (July 12) for “U” branded upriver bright 
subyearling fall chinook which were released from Priest Rapids 
hatchery was e s::entially the same as that of the marked wild fish 
(July 12 -- f I’ i’ c z e !ii'&liC!5, Jlll~ 1: ET I ..c;ci). Figure G 
illus1cj.I e.5 th.? cicdl,li; rt:le;.;c date..; fc~r rn,,-kc-;d IlLtchi-;*y and wild 
fish as wt?ll t3 the! 2:1‘*i\.31 IimirtA of t!lc: 101h, 50 1 I!, 2nd 90th 
pzrcerllilc.-: of the respective 
MaAed hatchel*y fish Burt-: 

marked populations to McNary Dam. 
released 131 er bUL 

h!:.Nia l-y 
gencrcilly passed 

Dam lJc!farc t 11 f? mavlied wllcl fixh. In addititin, ~~1113 a 
portion of the t otnl number of wild fi..ll which wcrrc cap! :li-cd ~%a(.:11 
day was lar;j;t? i-l~CJll~:Il t 0 m:irk (had fork lengths equal to or 
great cr t ban 5 Zmm). Tt . w a \ ant ici;x: t c-d I ha 1 Ihe markable 
propcli* t ion of xilcl fish wrjuld inc:.east az t.hc fish ~1.ew during 
the nine day narking period. Rowcvt-r, this gp:lel*al Lrond was not 
c,bserved. This w ;1 :; nusl 
fish that werce ~irpturc:d 

like13 I,:.-Ciiuse the pi-tipc~rtiun Of larger 

r’iic. 1 -1 day w 3 ;; iufluertccd 1161 
growth but also by 

only by 
the method and location of capture. Records 

were kept detailing tht* number of fish which wc-1-c handled for the 
SMP marking program and Ihesc illdica te IIlS t 313.5% of the fish 
that were ha:ldlccl wc’r:. l.~r*g:: L’IIUU~~~ t&l mark. Thi.-; m.‘rrns CO,S!?& of 
the wild popul:: t ion which outmigr.1 I c-a:; ffom the t!aIlfcJrd rcac:h was 
Ilot k'c?prt-Sc::tr:d 3: ::!I 1~3 !hv S?dT marking p:-ogram. The FIT tag 
recovery data indica tcs that the fish tl::ll were jm;;!?cs! at the 
timI> uf rf?Ie:i:;e grrlei*a:l$ arriva?d last (Figure 3). It is pos:;ible 
that much elf the Ycl\‘;;rg Dam subsearling chinuol; colloitiorl wllich 
;r ;.rived i;; AU&US! lhrough Dcccmbvi HIS composi:c! of wFiIJ fish that 
were to small tc, be marked i II June ;,nd wa:re tht::-c:ItJre not 
represenled by mark rtbc:o\ ctric!s. 

The branded hatchery fish p~s:;ed McNara Dam ;it d much higher rate 
(24.1% of I-t?Ieasc) Ihan tltit brtindcd wi!d fish (3.:X of ;*C‘le;:ije). 
T!:c- quality Of IliC “I!” I:ranC!.; Ifhe much bcttyr t ban that 6 f the 
a 1’ I- 0 w brands and “Y” b r ,I n d s p. er:-. pr.;i,.r!;lS illiZSc~i! I?!;2 6 Cl tbn. 
Rranrl*:d hat c::hcra fish I a :; 6 passed McNary Dam r=t ;: higher rate 
than FIT t itgged aild fish (17.45 Of ,-ttl~e’;I.-;t-). r!(- t Cc! it,11 Of PIT 
tags has .been demons tra! ed to be close t Y 100%. !t must be 
concluded that marked hatchcry fIs3 t:ntc~rcd tItr* c~~ll~*c-I ion system 
at YcNrtrx Dam at a &I-vi3 t 41’1 1-3 t 12 11:d 11 
There 

their wild couulerpart s. 
a I- e three l%el$ fc3solis for this; 1) Prtrd;l!ion The 

hatchery fish were larger at release (Average Lengths: lI;ttchery- 
95.Zmm, Wild - G~.3mm) and should have therefore been better 

able to avoid prcda t ion. The marked hatchery fish were also 
released later (Re1t:s.r.c Dales: Hatchcry -June 14 through June 2(;, 
Wild - June 5 through June 13) but were recovered 

exposed to predation for 
earlier and . 

were a shorter duration of time. 2) 
Inriver Passage Conditions - The wild fish arrived later and 
experienced inrlver passage conditions which were generally 
characterized by decreased flow and increased water temperature 
(Figure 7). 3) FGE- The fish guidance efficiency of the 
standard length submersible traveling screens currently in use at 
McNary Dam has been demonstrated to drop dramatically during the 
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for wild fish ZI;IL bt? 1vW rc!tti~:m: I!> lA;,!c.!. .:‘J fi.sh it. i:; i3O:;:.il>lC 
!!lCl! .i jIi&lit-r- i, ‘:)?I:*:.[ ice!: uf wild fir.11 may hc~*cc p~.::;“d under the 
!rnvi:lil:;; .r.:Tra’;.‘:I.: ant! thi-ougli tlic !I:i.!,itic 2. 

Cunc:Iusions 

I,2 ti- migrr;:i.~n in warming xn t cr and declining flows trmslates to 
4 reclucec: yrubahilitg of recbtcry at Mch’ary Darn. Harked wild zcco 
age upriver briglit fnll chinook arrived latrr and wel’e recovered 
at 3 1 s, is e r i’ ;A t c- than ~cr(:: Iheir c.ciunIcrpartx from Priest Rayids 
ha LChI~i-y. In addi! ion, the: ;;ro:~llt*sl In3 ;*!;cd vilcl fish Acnerally 
sr:-ivctt :.l.st. XC;.; t i,f lli(: ..ut,~carlin~ :.hincivk nhich were handled 
for !!:c S!fl’ m :rl;i:~g prngr::nl !+t’rt: !&-:tt ..!ira:l I ..I by mcir!;t-d and these 
fl.511 say hsVe hccn the 1;1 t ~3 i B k-riV:i 1.; and may have been exposed 
tt, the poorest outmigration conditions 0 f all. The results of 
thi; study arc based upon a visry small marl; sample size relative 
to the populatic.ln of wild juvenile fall chinoid; which inhabit the 
Ranford Reach. !Iowever, these rcsul t :; do .:ugge.; t that improved 
inriver yal;;ad:e c.ondIt ~OIIS f 01 wild summel* migrants would be 
beneficial. 

1.0 RRASI: RXCVERY QUAI,:TY CONTROL 

As in pa., t SClkS6IlS, yearliiry chi11~.~(21,, s t cc;lhc-ad, and subyearling 
Chinr,ibli Fi’I’e !jt.L\iidtid, held for -1s Lcji? I’.., xiii relcascd back fnt o 
the samp11: tank to cheek the brand rccovcry efficiency of the 
YcNary SHP. Overall, the brand rvcuvc:*y ra! es WeYe 96.2% fOl* 

yearling Chino&, 93.32 for stcclh*:ad, and 99.3% for subyearllng 
chinook (Tnblc 8). In the spring, an Ltddi t i tin al ? 5 run of the 
river branded yearling chinook, .56CkCyC, and steclhtad wcrc 
caudal clipprd md relcascd 1~ 1 CIi iiit 0 the s ample tank as an 
additional quality control check. A total cif 71 cjf these were 
recovered for an overall recovery rat6 of 9S.?!%. 

In 1330, all new SW fish handlers wore required tq sort an 
enlire Il tank sample “seeded” with tcsl branded fish. TJris was 
donc t 6 trdin lhe tcchnicians,‘bi6loyists lo observe freeze brands 
and lo verify tha 1 branded fish were not being missed at a high 
rr;te by new fish handlers. This year 6nly unc new fish handler 
was added to the McNary SXP crew and this person was required to 
sort a sample seeded with branded yearling chinook. She 
recovered 95% of the test branded fish. 

Also in 1990, numerous test branded flsh which had been released 
back into the C sample tank,-were recovered one or m6re days after 
the seeded sample was processed. It was-determlned that sample 
fish were escaping through the worn B tank crowder bristle 
brushes. Both the A and B tank crowders were re-lined and this 
elinina t ed the problem in 1930. Test branded fish did not 
circumvent either crowder In 1991. 
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5.3 COI’NT grcCR~p\Sf !fS A?!:! ‘ITsmLI,XNEOUs 

T!:: :: Scar 3 t 01 aI ,f l,fk(:Y fjsh w!!ir!l wcrc: ccuntctl in Lhc tolal 
collecti6n f-s tinatc: 
t:1:. :; 01; 3 11 c c 

Lal;c nt.~o.-;evelt it3 sockeye 2OOar.i in fork length or grealer are 
r;l;:i, c::,st’rv.d at Ri,c!; ::.!and D&L: (Chuck Pevc-l;, Chclsn County PUD 
- persons! communication; and at Priest Rapids and Wanapum Dams 
(Cl: 1’ i .-. :- J 1.1 .a u I I ) r;r;;rtl C6lJFlt 3 I-CD pel4” -:*.rial ccjmmunica t ion). 
I< l-1 I; J 11‘_’ e sampled Lit McNsr>- ranged frGrill 290mm t6 In5mul and had ;r. 
rn;.dn ftli'li length i?f 3Sl.2mm (?igurc 3). Xokanez composed 0.3% of 
the total soclr9yc cc,llec.tior: ilr 1991. 

A tcta3 of 3,91s or l.lZ of t hc 1991 hatchery s t cclhcsd 
collect ion WC-AS actually rainbow trout. Rainbows WCl-C 

(Ii.-;! inguir;hrcl from ha I :-he ry St eelhead bY moi-phologicsl 
chsracteristics and ranged from 200mm to 3?0mm with a mean fc;rk 
I cng! 11 vt 260.6mm (Figure ICI). Ploy anchor tagged rainbow t r6u t 

!I..LVC been reccivcred at b!cYary Dam each se;ison since 1359. Thcsc 
fish sre part of a C01vi1l: Indl all Nat it-bn,‘Xast ccn Washing1 on 
University couperative erllinnr *-‘zllcIl ! pr6grar2 611 Lake Roosevelt. It 
is lilit2!1 J 111r;t mtiist of t :1c raiir:LOiC troll: tibservcd at McNar~ 
originate from thir; program. Rainbows and kokanee are apparently 
f:nshed Out of b!;t: Rc~~s~~~;.lt duciil; t?Xl TtTdt! i!rawdowns 3t Grand 
CVUlfTC- Dam (Ill-. .:1 Y,..!:. 1 * . S.) II,: ; t I’I’II W.; .;hin);t 6:; l~nircrsil y- 
yc1 *sonal communicti! ion:. 

Yearling Chinook 

111 rut~vt?ab~~ 2nd Dt:Cf:nlbL,c:r - 
brL:jii 

* .a.* i I. i mi i, f 1 0 5 ye:-:rling ~-hint~o!i which 
\I 1 . i- y I- e ‘3 o r t c d t Cl lir;i-f- c~>!l~:-t~tl and bglbassec? were acf 1:ally 
hli*tUrt. hyC:tA-li~li; mini - j.;cl;s. The 3&i? Of these mini jacks was 

vcsrifietl through scc;le ;,n~:~:sis. H;turc zero a&e chinook had not 
been observed (il XcSai-j- C am i> A’ i ~3 -* t .:P Sovembcr of 1391 and t!\u 
ori;l;in of t!kc;e fi.jl; ii, t:~l(;i~c~r(4~l. Suh;earllr~r; milli- Jack;, rsn;ded 
from 112mm to 187mm and had J. lt!;tll length Of 159.7mm. Most 
(77.S%) of t hc yt;;l:.ling c!,ino& c(;l?ection reported in November 
and December WCIS ~ul)yo;. ..I i:l& mini-- j;icli:;. Zer6 cl&it mini- jacks were 

negligible c3mp6nenf of the i veral! 
iarch through December colic-ction estimate, 

1991 yearling chinook 
however. 

Miscellaneous 

This year one Juvenile atlantic salmon was sampled al YcNary Dam 
and ten were estimated to have been collected. Two others wore 
observed in the raceways. Atlantic salmon had not been observed 
at McNary Dam prior to 1931 and these apparently escaped from a 
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:.(.I i.‘.‘il. 1 ‘vi::; I’:-.~jrc;ll ;t t RG fil:; Vta,cjcl2. !,;lke. Scvrri;l Ltltlit iC 

.; aImoil ‘A r: :‘ 4’ ;I SC, 1 I, :J J c’ I’ v I.’ c! 3 I R c I iA; r;lalld Dam tl:i; t;.-iSf ;,~:Ing 
~Cllljke!, ?v-'; r:;;, C!:I'!LZl; r:.Ii:a! j XD i>t' ;' .; 

. 
C:ll;iX Cutllll~llIlli.Lit iC(i >. The 

1.1 Ii k' Lit?. ii!i(. '.“,.. . ..a i..‘ -!.i, !; 1 .: .; PP3 .c.3 t*:i.. I .-. I ! I:: !.fc'!. "3 f..:i!l! j- 

Ihi:; yaT;i;- Il2.d 2 f0i*l: !~*ri.~!!l 9f lC!?mm. 

Two dolly varden also entered the sampling system this year and 
the expanded cn!lec t ion estimate for these fish was thirteen. 
Lengths were not recorded for dolly varden. 

Observations of atlantic salmon and dolly varden were reported in 
the “comment” xc:-t!on +f the daily report 1~:: R’~I*C i;uf intladcd 
ill thv Cl:iIls Cc~l:-t.! ivil ;Iunc~iC.ll summary. 

C-2 :~f”!:I:?!1l?!9C; IX NOVEMBER AND DECE3!r,E:n 

This yer:r ,+ WET: ci~;~!u;it ioIl of adult pa:;xagc: IIlroll~I~ Ihe .jllvcri:le 
I>y;>il;s :;sS!c:rrl wr;.; conducted after November 1 when the submersible 
traveling :-:critrrl:s would normally be removed for maktenancc. The 
::C“C’.‘I:s rf!Pl;ciil,.d insf sllctl through Dccembei- 2R for t!:e f.lllback 
cvalua t ion and the smolt monitoring program was Conduct ctd 
concurrently. The .4 side of the Juvenile separator was covered 
during the evaluation and all juveniles were routed through the B 
exit. All sample fish were diverted to the B tank and the 
remainder of the collection was bypassed. The TIT tag detection 
system ;’ 1: fn ;I i n c; d ~.~per3tion:rl throughtiut the evaluation. 

The 2.1 hdII1. smple rate ranged from 10% to 242 3r1d xa.s adjusted 
ill re:;lB0risc fu Ilre tIcl.ris IOLI~ and to the abundance Qf .juv~~nile 
clmcricar1 ;h.&rl. The C sample tank has only one water clisiination 
:jcfCt<:ll w11i(~l, II Cl :11 I:ecam~ p::lggccl during pr;*!ads or !~~avy debris 
ItTad. Thi:; pr~‘f,!wll W3.T mlnimi;:ed by !owcrln; the sr;mp?ing r;lttt. 
Juvf:nilc xaerican shad abundance was high throughout November and 
these small flsh had to be dip netted by hand from the sample 
tank and then bypassed. Shad were not counted but the collection 
appeared to peak during the second week of November. During this 
time It was roug?:Iy estimated that over 200 pounds of shad were 
I~;*ded irlto the B lank in une 24 hour sirmp!in& pt-riod. 

Djily s amylirlg ii) ?!~.vr*mbe~. and December was usually conducted by 
one person t11:(: to the relatively small number tif sz&onids. The 
re.- circulat in& rrn~~sthctic system was s cldom opl_;i*atcd and the 
sample trough ~2.5 usually filled ViiB the emergency freshwater 
inflow. S;rmglc fir;11 where prc--anesthetized and carried into the 
lab building where they were counted and examined for scale loss 
and freeze brands. The processed fish were then allowed to 
recover In a five gallon bucket of fresh water and then carried 
to the lower end of the Ice and trash sluiceway and released. 

Most of the fish which were sampled were subyearllng chinook. 
Overall only 0.5% of the 1931 subye;lrling collect im total was 

counted in November and December. However, subyearlltlg chlnook 
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;1I,U11drlIlCV was higher in November during Lht: normal pijst screening 
6. 1 :ill;J th:~n iJu;ing tither a.)f I!i,* final I !YU months (Scy:cmbcr and 
!3c! r.bc.8.) :.C th!: i~ormal x~~i~~~+2:lili; :*I., ;on (Tr;tl-- 2). 

i=:it,yc-:.;*?irlg f:llit;,iqjl; ;~vc*r:tg!:f! Y f;5.2nR i:l forl; lcnglh in Novcmbcr 
and !I~~:l:rnbcr and ranged from 105ma 1~ 2SOmm (Figure 11). Fish 
with f6rl: ?cngths near the lows:- end of t:lc size rdngc displayed 
il: Pi,u:*e 11 appeared morphulogical!y different from other 
subyc2rlings and rnx have been LCF6 age spring chinook. 
su:Jyc-J.1~lirlg chinook grew rapidly !111*~1:~,haa I t ht3 C6llcCtitijll SC9Soli 

(I-igu1.c :2). 

mm 
. All’ ;ti:.~t:;1I’lill~ chinooli Zcsc ;tling I*~J r: incrcascd from a season 
.A’. *:i-;cgc Gf 1.1: (March Ocl:;l,L-r; to ;a avcragc of 6.0% in 
S‘,\ t:,II,L. i’ and bk’cCmlJP:-. Tht. de.;;-sling rr;l c’ jnc.,*casc m..~y have bt:c II 
IL,. 1 I fi.~.fi\!ent dct~ri.5 !,l~cla&es i n ‘,!le c tadi CcJuIltcr tUnnt=l. 

m.. 
1 .:.’ :; :tnplt I ctnb morLali!y 1’ a I C* wa’ vcrg low in November and 
December and averaged 0.6%. Post sampling/handling mortality 
data WC-IS I10 1 collec! cd bcr.ausc 
shortly after they were csamine:J. 

all sample fish were bypsssed 

O.!% in NOVI-IUtJCi 

?yftcm mortr;lity av(raged unly 
and December. !JORV\ t;:*, this does not accurat cly 

~-.zCl~:ct the mortality rate fci1 the entire collection. Syj t em 
rnvfl &xi: y is calculat cd by dividJn& t!~e number of n0rtalfties 
._ 0 U li t 92 d c~~lc’h da3 by the daily cvll~~ction t:.;tiPt;lte including that 
p3:t i.:n of t!tc daily collcctiU:: xhich is bypaj;cd. Mu;;: of the 

C...ljs.<! I.j.; I:: S4;Vernbc,. and !?~:~t.r~lic:r IC,S 
! 1; 

immcGIi;Ltely byijdsse<? and 
?n?h mo;-ts?:t ;I?.; w:ric!l -6 fa 1’ f’ c:~unled rvcrc those from t!le 

-- xllpl c .a t ank. 

T!:r c’ (. f i’ i’ e ; L’ brartdcd sllh>,a:il-li::; c!lin.*~I: wc’rc :-zamplr;d in November 
,ind December. Thcsc fish origina!c-rJ frum Priest Rapids halchary 
!rLill chin~oli), W’~lls h;tcJ~tir: (JU.mllCr t !liilc~Gk), and the Hanford 
F!y:.ic!; (wil(J fall chinook). 0::~: PIT tr;gged wild subyearling fall 
L!liX*.Oli fi'ol?! Hel!‘s Canztijn on the snL!;t? Rive2 was also detected 
iii No~cmher. 

7.0 LAI’3Z WIXA’l’CIIE~ NET I‘EY SOCKEYE 

h ! s.: t .i : 0 f 260,400 Juveni!c socclte~c salmon were reported tu have 
l~c.~-n A-elcrtscd fr6m I.sl;e wenat chcc nc: 1 pens in October of 1930. 
c .:c.t!,r;rjC’ ;;r.;llc samples wc~*c t. illrcn in the spring 
MCNiIi, 

of 1391 by the 
SW to Identffy these fish. SC t yen S OCIieyC whf c-h w erc 

sampled at McNary Dam avoragcd 122mm 
from 1lOmm 

in f rjrk length and ranged 
to 136mm. Double extrapolations 

data and 
of length frequency 

scale sample data were used to estimate the composition f 
of the sockeye collcctlon from April 30 through June 4. Net pen 
** o&eye .a were estimated to compose 13.0% of the total sockeye 
collection and 19.9% of the yearling sockcyc collecl lon which 
o..igin:tteJ from Lake Wenatchee (Table 10). 

Approximately 1% of 111~ Lake Wcnatihcs~ brood were used to produce 
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y:;; 
-‘, rl;I.j’t-. 1.. A- i ;i11.2! it:;; fi*a-*nl II:: .: C’ !. 
reach Mcl\‘ary Dam at :t much higher 

rate than wild Lake Wcnstchee sockeye. 

8.0 RECOMMEND.ATIO>!S 

1. The WDF Pallbac!i Evaluation provided 
for smolt monitoring to 

the unique opportunity 
be conducted 

and 
at HcNary Dan in November 

Decembcl WII%‘:I 1 1. ‘, r.t :::ll)mct;iSXe L l-a\ cling jcrccns would 
n~rni~lly lJc rem6;t;d for olaiiltenarict=. Two importal;! ob.stii-\ ,:t!un.; 
z t’ :‘ t-: iU 3 f.1 C durjii& !!I:, :!m‘* period: 

il. h!ore .;moLls x’i(‘e c:lallect ed in November (II...I-IL;~ 
pt: Eli IM!: Lh;rrr ill e i t !.t- I* September 
pcricrd). 

B. One PIT T:~g&cd Xiii? :;ubj-Ctlrling fal? Ct;inOci!i f.‘i:.P ! :I#.. ?‘nZrfiC 

River was dctcctcd during November when the submcrsiblc traveling 
screens would normally be removed. Wild Snake River fall chinook 
are currently proposed 
Endangered Species Act. 

for listing as “threatened” under the 

The screening season shou?d be t=xt ended and s late season 
t ralrsportntion i-bi’l*(;j’,im should be tnftia ted to prov!de aasimum 
y r I L c: c t i ci i I for t h*= .i C fi s!i. If Lh~SC t w v iOC&Sllt’C; tre 
Inylumen t ed, I hi’:r LIlC McSury Smol t Monitoring seasun should be 
corlt inued concurl*;trl:lb. 

n e.. Considcr:lblC C!ri~yli2si ~1; is placed UpJll yj*,: \ i .IQ Plow 
ar:gmenta t icrli i1; tlia: C11al;cf and CoIumbia Rive ;. b..ci:i;; L:.: iii< 
yearling spring i:il I??.i;;I*aR! 2:. Howcvcr, YOS! .,f I :1 I’ ‘:!*;elll?p 
salmonids which pass McNary Dam are subyearling chlr:cfolc which 
arrive during the SUnlmer. Production est-imates have been 
calcula t ed ill past years and these indicate that most of the 
subyearling chinook present in the Coluabia River above McNary 
Dam are wild fish which originate from the Hanford Reach. 

Only a sl;:;-lll y:Jl-t i(Jtt of the wild SUb~~arliir& f 031 c:hinvok 
population which illlisbils the IIarrford Reach 1*;1t m~r:,cc.: this 
to index 

gear 
arrik al t imin& to McNary Dam. In addition, most of the 

caplured wild fish n’~:re too small to mark and wl:rc therefore not 
r4:yreseht ed zt all by marli recoveries. 
this small scale piIc..t 

Given the limil:i t ions of 
study, the results indicate that wild 

stl%yearlings: 1) arrfved at YcNary Dam later than their hatchery S 
counterparts, 2) experienced 
conditions, and 3) were 

deteriorating inrivcr passage 

fish. These results 
recovered at a lower rate than hatchery 

suggest that a summer 
program would benefit wild summer outmigranl s. 

flow augmentation 

This study should be repeated in 1992 to provide data comparable 



IO th:tL cvllected iti 1~91. The LE~IZCZ~ bra11di:lg to01 used ill 1992 
shocld bc a 1,‘s n open sing: ;: C!ILI~‘:TCIC’A’ (i-c., “C”, “J”, “L”, 
“S”) c t 11.) w!lich will produce a m :j 1’ i’ Ii giblc m2rl; than the 
” a I’ I’ 0 b ” chds;1cl t:c used in 1033 _ 

ES~:;lIkdlilL ! lit? I I .-, -. .:f PIT trig.-; : 0 msr!: ;-.:I:! .-~~:!-.~~..;rl:ngs in the 
future ;;hould al%;: IJt’ considcrcd. 

?) Thia year one group of subyearling ChintJCIk which were reported 
to have been hrandcd 011 the right side at NIcNary Dam and 
!J~paS;;t: d were determined through subsequcn t recoveries at John 
Day Dam to have been l:ralrdcd \)I: !hc left .;id~‘. rot en1 ial!y LII 
t: 1‘ 1‘ 0 1‘ .:UCh cl:; tIII.% CJ11 Ikcii’tleSSlJ <QlIf9Uild ! i.L:*s.<TI tilue CL tfmat.eS. 
n, .; . cps will be I d;en iii 11192 tu lliruina I i 1IC.z tSi)t! Uf erl’oi’. 
These will Include: 

x: Tlrc f.-.--c~~ bA-;t~ldc:l-s ri!!1 be wj.tulred more carefully while lhey 
br;lild fish. 

C) All illur;! sat i,.lit showin, t!lc diret:I!un the fish id ?O be h<*Id 
w!lilt. It i:; !;Y~IIC!OC~ ~111 hi’ !nct~d~c! WI; the brandin& i”jt Xr;bl;l to 
aid :ht: fsceze brarrdcrs. 

Cl Oni: brud label will be removed fsom z >randin,: po1 and 
attzchetl directly to the daily marking I‘ il: C a.8 i C ltirm t 0 climinatc 
t!.v ;)ossibilfty of tl*:~nscriptio;r c’ri..);*. 

D, ri.;h th.~! are checked for -;S ho1.r delayed mortality will also 
IJC C:ht:C?ied for proper brand iJlZCCBt?iit. 





Table 1. 1991 McNary Dam mortality summary. 

Sy5tem Sample Tank 
Year Mortality 

Raceway 1 Control Tank 
Mortality Mortality Index 

--mm-- _-_-_-_-_--__-_----_________________ ---___-___________-_---------------------------- 
Mortality 

1987 
------------------===================----- ----_ 

2.6% 2.8% 0.9% ----- 

1988 1.7% l/ . 5'. 0.4% ----_ 

1989 l.pI% 2.4% 8.4% me--_ 

1998 1.2% I/ I 5'. 8.3% ----- 

1991 1.53% 1.8% 0.4% 0.6% 
------------ ------------================--------- ---- -------------========================------------- ------------- 
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Table 2. 1991 Full sample descaling summary (March - December). 

-_------------------------------------------------------------------- __--_--------_------------------------------------------------------- 

CH-1 CH-0 SH-W SH-H COHO SOCK TOTAL 
_____-___-____---_--------------------------------------------------- 

# Sampled 160,832 314,140 7,505 37,810 9,729 23,270 553,206 

# Descal ed 14,031 13,958 315 3,883 790 2,525 35,502 

% Descal ed 8.7% 4.4% 4.2% 10.3% 8.1% 10.9% 6.4% 

===================================================================== 
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Table 3. lW1 FPC travel time evaluation - daily aartinp record. 

--------------------------------------------------- ------------------_-----------~ ------- 
KnRLIIIG CHIHOOK xx tJHlM#KM xx TOTAL HANDLED 
===---------~=~----------~--------------===-------------~~=--------------------- ------- 
Date Brand mer lhber Total XX Branded Descaled Injured 

Bypassed 
1,181 
1,181 
l,ll 
1,lIH 
1,126 

857 
WJ 

351 
935 

1,159 
1,681 
1,- 
1,687 
1,681 
1,682 
1,lU 
1,318 
1,623 
1,315 
l,la# 
1,386 
1,391 
1,= 

811 
1,581 

Transported 
26 
21 
21 
21 
21 
24 
I 

21 
21 
2a 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 

xx 
1,m xx 
1,2#0 XX 
1,261 xx 
1,214 xx 
1,146 xx 

877 xx 
1,637 xx 

371 xx 
955 xx 

1,#79 xx 
1,71 IX 
1,718 xx 
1,7R7 XX 
1,711 xx 
1,712 xx 
1,2#a xx 
1,328 XI 
1,643 xx 
1,325 xx 
lpa xx 
1,416 XX 
1,411 xx 
1,112 xx 

831 xx 
l,ba# xx 

Total XX Total Percent 
XX Handled Hartable 

April 22 LAIXl 
April 23 LA112 
llpril 24 UIX3 
April 25 LDIXl 
April 26 LDIX3 
April 29 LMl 
April 31 LA112 
w 1 LAM3 
RY 2 LDlfil 
kY 3 LM3 
br b LA151 
m 7 LA152 
hr 8 Ml53 
kY 9 Lo151 
Hay 14 Lb153 
Hay 13 LAID1 
Hay 14 LAID2 
Hay 15 LAID3 
Nay 16 LDIDl 
Hay 17 lDID3 
lby 21 LAIFl 
Hay 21 lnIF2 
Hay 22 lnIF3 
Ilay 23 LDIFl 
Hay 24 lDIF3 

41 55 52 14B xx 1,318 a-9.11 
M 65 63 188 xx 1,388 863 
72 85 34 191 xx 1,391 06.3z 
b!i Ml 116 282 xx 1,482 81.#X 
45 75 73 193 xx 1,339 05.6X 
18 65 64 149 xx 1,126 85.5z 
33 141 64 238 xx 1,875 87.3z 
14 29 31 73x1 443 83.5z 
25 96 53 174 IX 1,129 84.4 
25 95’ 39 159 XX 1,238 87.22 
40 216 a# 344 XX 2,HI 83.n 
09 451 114 653 xx 2,361 72.3Z 

113 538 169 W XX 2,527 67.62 
143 479 212 034 IX 2,535 67.lZ 
124 511 241 875 xx 2,577 b&.dz 
102 339 132 573 xx 1,773 b7.7Z 
n 387 l#E 572 xx 1,9da b9.9Z 

111 591 111 812 IX 2,455 b&.91 
153 613 37 ad3 xx 2,128 b2.3Z 
97 563 164 824 XX 2,d24 59.3X 
92 327 131 519 xx 1,955 71.9z 

116 596 219 931 XI 2,342 b&n 
87 482 134 713 xx 2,m bb.6Z 
31 138 72 211 xx 1,m 77.6Z 
52 285 121 457 Xl 2,857 77.82 

-s-P- --__I 

32,218 40d 32,728 XX 1,832 7,321 2,633 11,785 XX 44,513 73.8 
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Table 4. 1991 FPC travel time evaluation - daily mrtiag record. 

Lte Rrand 

llpril 29 Ml31 
April 31 Ml32 
br 1 RA133 
er 2 RD131 
w 3 Rem 
Pl b RR171 
Ll7 RR172 
W 8 RR173 
bY 9 RD171 
Ray I# Rem 
Ray 13 RAN1 
Ray 14 RAN2 
Ray 15 RAN3 
Ray 16 RIwl 
Ray 17 RN3 
Ray 21 Rml 
flay 21 RAM2 
Ray 22 RRItR 
Hay 23 RDIHl 
Ray24 RDIR3 
Ray 27 RAl51 
Hay 28 Ml52 
Ray 29 RR153 
Ray 31 RelSl 
Ray 31 Rem 

hbef Ruober Total XX Branded Descaled Injured Total XX Total Percent 
Byw=d Transported XX 

448 24 468 xx 
1,944 I 1,944 xx 

149 26 169 xx 
449 24 469 xx 
5#2 21 522 xx 
894 24 91) xx 
89d 2) Oil xx 

1,1#7 24 1,127 XX 
1,178 2d 1,198 xx 
1,454 a 1,474 xx 

881 24 911 xx 
I,#43 21 l&3 xx 
l,H 21 1,128 xx 
1,735 21 1,755 xx 
1,866 21 1,826 XX 

751 24 771 xx 
i,in 2# 1,127 XX 
1,434 2d 1,454 xx 

373 21 393 xx 
731 21 751 xx 
472 24 492 xx 
399 21 419 xx 
293 2a 313 xx 
2#4 I 2M xx 
lb6 I lb6 xx 

X 
2 21 41 64 x 
3 74 W 176 x 
1 b 11 18 X 
8 13 14 27 X 
7 8 5 21X 

51 66 52 169 x 
s# 83 77 211 x 

ld8 81 74 262 x 
65 76 94 231 X 
75 115 94 284x 

183 57 71 311 x 
283 121 Y 483x 
237 117 82 436 x 
345 155 82 582 x 
251 149 126 52s x 
89 1#4 35 2281 

196 1n w 376 X 
369 171 81 621 1 
88 6) 13 161 X 

193 69 35 297 1 
73 88 35 196 x 
57 71 4s 173 1 
!I3 57 34 144 x 
49 48 35 132 I 
36 59 31 124 x 

I Handled llartrble 
532 88.az 

: 2,124 91.71 
187 w.41 
496 94.6Z 
542 96.31 

I 1,479 84.A 
1,lH 81.3Z 

I 1,389 81.11 
1,429 83.81 

: 1,758 83.K 
1,212 74.3Z 

I 1,546 b8.K 
l,M 71.22 

! 2,337 75.lZ 
2,351 77.n 

, I 999 77.21 
1,w3 7s.n 

I 2,175 7). 1z 
554 7#.9Z 

I l,a48 71.n 
I 688 71.51 
I 592 n.er 
I 457 68.5z 
I 336 0.71 I I 292 suz 

------I__-- 

21,414 444 21,854 xx 2,863 1,967 1,422 6,252 XX 28,lM 77.0Z 
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T*le 5. Sumafy of 1001 subyegrling chinook U!HS-MDF mrkiq program at kllafy Da@. 

1st replicate 

xx 8!8lmaE XX 48 MU8 DELbYO MlRlALlTY 
xx xx 6 1116 18s 

M Ilarked t Rarted I XXPrev. llndn- Mhr Total Percent Total XX #Lost ZTa 
Date Code Rand Bypassed Trans. Total XXBranded lhsc. Size UnurkAowk. krkable Handled XX Meld #fbrts Short Tags Los 

Jme 2# 27111 l.ARl 
Jme 21 27lll MU4 
June 22 27111 l&t3 
Jumr 23 27fll LAR2 
Jtme 24 2701 RMl 
he 25 27111 RMl2 
kc 26 27114 RM3 
hae 27 27tlO RllRl 
Jme 28 27!9 RRzK3 
Jtme 29 2719 lA2Pl 
Jme 34 2719 RMf’l 

1,312 125 
985 rn 

1,137 in 
1,843 I## 
1,954 125 
3,997 1n 
5,486 1H 
6,514 in 
4,992 1H 
4,772 rn 
1,859 1H 

1,427 ii 4 122 54 b4# 821 63.51 2,247 ii 125 ##.dz 44. 
I,#85 xx 4 86 I@3 453 646 b2.7Z 1,731 XX 1H 4 4.n 4 4. 
1,237 xx 6 121 1n 512 716 62.4Z 1,983 XI 1n 4 #.#Z 4 4. 
1,943 xx I# 152 89 683 934 67.8 2,877 XX 116 2 2.n I 4. 
2,#79 XX I# 185 67 615 867 74.6’2 2,946 XX l## 4 4.n 4 4. 
4,#97 xx lb 238 111 753 1,147 78.lZ 5,244 xx in 4 4.n 4 4. 
5,586 xx 33 368 147 843 1,351 84.5Z 6,937 XX led 4 #.#z 1 1. 
6,614 xx 4b 416 43 7#9 1,244 84.21 7,858 xx I## I 4.n 4 4. 
5,492 xx 61 28b 63 478 &BB 852 5,984 xx I## 4 e.#z 4 e. 
4,872 XX 61 289 91 456 097 84x 5,769 XX I## 2 2.n 4 e. 
1,959 xx 37 95 34 152 314 8b.n 2,273 xx led I 4.11 4 4. 

“I 

34,841 1,151 35,991;; 288 2,388 894 6,284 9,054 78.5Z 45,845 XX 1,125 4 4.4z 1 1. 

2nd replicate 

M Rarted 6 liarted & 
Date Code Brad Bypassed Trans. 

July 9 2718 RMVl 2,484 l## 
July 14 2718 R82V3 3,358 I#@ 
July 11 2718 lA2Vl 5,86# l## 
July 12 27/7 LR2V3 7,115 I## 
kly 13 2717 LMSl 4,789 1H 
July 14 27/b LA253 1,718 I## 
July 15 2716 Rh2Sl 4,633 l## 
July lb 2716 RA2S3 5,349 1n 

xx lmmRwLE X 
xx X 
xxPrf!v. Under- Other Total Percent Total X 

Total XX&a&d hsc. Size lbwart.Unwt. harhble Handled X 
--xx X 

2,584 xx 95 121 6 216 42a 85.8Z 3,412 X 
3,458 xx 113 216 26 294 b49 843 4,rn x 
S,Pb# xx 199 365 17 572 1,153 83s 7,113 X 
7,115 xx 175378 3 474 1,131 87.4Z 8,145 X 
4,889 xx 83 2e7 14 449 713 87.3Z 5,612 X 
1,818 xx 32 I#7 1 273 413 81.5Z 2,231 X 
4,733 xx 74 265 15 313 b53 87.92, 5,386 II 
5,449 xx 84 249 5 398 736 88.lZ 6,185 x 

u IRIUR eELme mRT4llTT 
ITA6LOS 

#Lost Zlar 
Weld #II&o XWt Tags Los- 

in 4 #AZ 4 #.! 
I#+ 4 #.ez 4 1.1 
144 4 4.n 4 4.1 
l## 4 4.K I 4.1 
1n 1 1.n 1 1.1 
led 4 #.#z 4 4.1 
I## 4 4.n 4 1.1 
l## 1 l.#Z 4 4.1 

Total 3W-b 844 36,116 ii 851 1,968 87 2,929 5,775 863 41,781 ii W 2 4.31 1 l.1 

3rd rep1 icate 

M 
kte Code Rand 

July 24 2715 RA2Kl 
July 25 2715 lml 
July 26 2715 L&K3 
July 27 2715 R&m 
July 28 2715 RMT3 
Joly 29 2715 l.ml 
Jrly 3#2blb3 Ml3 

llarted k narted k 
Bypassed Trans. 

2,9#4 1H 
2,626 l## 

938 led 
2,495 I# 
1,279 I## 
1,247 51 
7,161 1n 

xx uII#w(ABLE XX 1 l4lM DELRYED lUtT#lTT 
xx XX 6 Tit8 LOSS 
XXPrev. Under- 8th Total Percmt Total XX uost Hag 

Total XXRmkd Desc. Size UnaarLtbmrt. Narlmble Handled XX Held #krtr Zllort Tags Loss 
xx-- xx 

_ 3,111 XX 7 248 4 177 396 88.4Z 3,W XX I## 1 l.#Z 4 1.1 
2,724 XX 9144 1 171 325 89;e 3,151 xx l## 2 2.n I 4.1 
1,838 xx 4 85 1 111 2## 83s 1,238 xx In 1 LAX I 1.1 
2,595 xx 37 261 3 339 b4e 84.2Z 3,235 XX I## 12 12.12 e #.I 
1,379 xx 5 l#l 2 154 262 84.ez 1,Ml xx 111 1 1.n 4 1.4 
1,297 xx 2 86 1 74 lb3 88.82 1,161 xx 5# I #.ez I 1.1 
7,5bl xx 3#492 1 351 874 89.bZ 8,435 xx 1n 1 l.#Z I 1.1 
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. 

able 5. - continued. 

uly 31 26163 LMP3 4,363 I## 4,463 xx 18284 1 252 555 88.9Z 

ugustl 26162 

5,418 XX I## 2 2.R 4 #.#z 

RA2p3 3,934 111 4,134 xx 11 247 4 154 412 94.n 4,446 XI in 4 4.n 4 4.n 
u9ust2 26162 RAM 4,121 l## 4,221 XX 24 211 I 274 545 89.3Z 4,726 XX I## 1 l.#X 4 #.#X 
ugust3 2btb2 Uywl 3,673 I## 3,773 Xx 16234 1354 b#4 86.2z 4,377 XI I## 1 1.111 4 4.11 
--Pm---------- -xx -----I----------- ----___ IX----- 

da1 35,Hl 1,151 36,191 xx 159 2,353 14 2,411 4,936 884 41,#27 xx 1,151 22 2.1z 4 4.n 

E= _I_-- --- ------------===~~‘=~~~~~~~~~~ -- Pm- -= 

xx lR8lmaE XX 48 R8lRl EELAYE R8RTRLIN 
IX XX I TR8 LltRS 

&Irked L Rarted & XXPrev. lhdn- Other Total Percent Total ZX 
Bypassed Trans. Total XX8randed Desc. 

#Lost ZTag 
Size IhaarLlbmart. Hartable Handled XX Held #lbrts XHwt Tam Loss 

I%,#88 3,### l&188 ;; 1,298 b,b49 995 11,623 2#,5b5 84.K 128,653 ;; 2,975 28 4.n 2 #.lZ 
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Table 6. PIT tag suaury. 

Tagged at 
tktaford 

Direct 
fbrtalitiw 

24 Row Delayed 
lbrtali ty 

Total 
Hortality 

----- 
ktKtd Passage 
at Mary Index 

m-m 

lb&r 2,#48 53 2IlW 312 356 

PefceIlt 1H.K 2.61 2.K 4.&Z 15.22 17.4z 

Rverage 
Length(m) * 
at Release 62.3 61.9 63.5 

-r--------se-- ------ -------II--- - 
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T+ble 7. Freeze brand sumry. 

-- ---- 
raod 

Release Date 

# Released 

Direct 

lbrtality 

24 hoer 
klayed fbftality 

Total 
lbftality 

E5tiuted 
CBllKtim 

Percat Df 
klease 

Percat of 
klease 

LAM1 wytz LAW13 laR4 RMtl RMR2 Ram3 RMR4 

June 5 June 6 June 8 June 9 June 14 June 11 June 12 June 13 

895 1,444 1,634 1,435 1,544 l,b34 1,544 1,444 

4.n 4.n 4.61 3.lZ 1.8Z 3.3Z 1.5Z I.4Z 

8.K 2.K 

11.3Z 3.4z 

2@7 27 129 113 199 45 145 72 

23.11 2.n 7.91 14.9Z 13.3l 2.K 7.m 7.21 

Total 

14,lW 

1.&Z 

5.1 

6.61 

897 

8.82 

968 

9s 
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Table 8. 1991 recovery rates for test branded fish. 
------------------~-,,,,__,,,,,,_,,,,,,,------------------------ ---------------------------------------------------------------- 

Number Number Recovery 
Species Released Recovered Rate Minimum Maxi mum 
---------------------------------------------------------------- 
Yearling 
Chinook 419 403 96.2% 56.3% 100.0% 

Steel head 387 361 93.3% 77.8% 100.0x 

Subyearling 
Chinook 138 137 99.3% 95.7% 100.0x 
---------------------------------------------------------------- ---------------------------------------------------------------- 
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rable 9. 1991 McNary Dam collection summary (September 1 - December 16) 

c----------------------------------- -----------------------------------========================================= 

CH-1 CH-0 SH-H SH-W Coho Sock Total 
________-________--_____________________------------------------------------- 

September 35 18,022 28 0 I 154 18,240 

October 10 6,626 16 12 0 12 6,676 

ilovember 115 18,520 10 0 0 30 18,675 

December (l-16) 20 4,316 11 1 0 40 4,388 c-------------------------- --------------------------================================================== 
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Table 10. 1991 lchr~ Dm rockc~e ctllrctlor corposttlo~ trllrrtes (April 31 - Jaw 4). 

stoct 

he 

Origh 

Nrder 

Percent 
of total 

Percert ot 
ltartclee 1’ 

Percert 01 
Nelcrst 

pernat ttee 

1, 

I(et Pea 

S¶, 44) 

12.0s 

l¶.¶S 

Icratckee 

1’ 

Illd 

lS8,?2¶ 

52.5s 

SO.lS 

leratcbee Otanop: 

!+ 1’ 

Wild 1111 

12,853 IS, CC? 

4.3s 21.3s 

Okanogan 

2’ 

Illd 

5,013 

1.U 

Nooscrel t 

2’ 

Sotalec Plants 

5¶1 

0.3 

total 

102,30: 

100.0t 

15.1s 
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Figure 2, Length Frequency of Wild CH-0 at Release, 
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Figure 3. Average Size at Release and Arrival Timing. 
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Figure 4. Average Size at Recovery. 
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Figure 8. ‘1987 Subyearling FGE at McNary Dam. 
ax 

70% 

60% 

50% 

4-m 

30% 

20X 

10X 

OX 

Adapted From Brege, Nmman, .S\uan, Williams, 1988 

7/1)5 7/(06 



15 

14 . 

13 

12 

11 

1Q 

-0 9 
I) 
?i 8 
E 
ti 7 

% 6 

5 

4 

3 

2 

1 

6 

Figure~9. 1,991 Kokanee Length Frequency. 
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Figure 10, 1991 Rainbow Length Frequency, 
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Figure 11, Subyearling Chinook Length Frequency, 
Nmember and December 
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Figure 12. Average Sub~earling Chinook Fork Lengths. a 
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